The experiments upon which the following paper is based were undertaken in the first instance in the hope that they might add something to our knowledge regarding the origin of the liquor iwinii. Although they have failed to throw much light on this difficult problem, they have given interesting results with regard to foetal death and the changes which the dead fcetus and its placenta undergo while retained in utero. To a consideration ?f these the main part of what follows is devoted.
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The animals selected for experiment were rabbits. They ^ere chosen because of the facility with which they can be obtained and bred, and also because the structure of the Placenta has been very fully worked out by Minot (1) , Duval (2) , and Cliipman (3), the last named especially giving a most minute and detailed account of the whole gestation period.
Rabbit's Uterus.?The rabbit's uterus consist of two cornua, entirely distinct and separate from each other except at their vaginal extremities, where the apposed walls are fused for a short distance. Each opens separately into the common vagina.
At the other extremity they are continuous with the Fallopian tubes, which are convoluted and much narrower than the uterus proper. The muscular coat of the cornua is in two layers, an outer longitudinal and an inner circular. These layers are of equal thickness, and between them is some loose connective tissue.
The mucous lining is raised into a series of folds, two of which, situated one on either side of the mesometrium, are especially large and are known as the " placental" folds, as it is by their hypertrophy that the maternal part of the placenta is formed when an impregnated ovum comes in contact with them.
Ovulation is said as a rule to occur a few hours after insemination, and from three to nine ova are discharged at one time.
These entering the oviduct are fertilised, and continue to travel down the duct into the uterus, which they reach about the third day. The ova are spaced out at more or less regular intervals in each cornu, and as the intervening parts remain of almost the same diameter as before impregnation, the horn becomes divided up into a series of sacs, each containing an ovum.
As a rule the sacs in the two cornua are unequal in number, and all the sacs may not be of the same size, this being due to the fact that some of the ova are later in being fertilised than the others. In carrying out the experiments care was always taken to select for observation and control sacs which were of equal size, and so presumably of the same age. As pregnancy advances, the sacs increase in size at the expense of the intervening portions of the horn. Parturition occurs thirty days after insemination.
Method of Experiment.? [lace page 30. as it is through it that the placenta becomes detached at parturition.
The foetal part of the placenta consists in the early stages of solid columns of ectoderm, which extend along the fibrin-lined maternal sinuses, replacing the endothelium. Into these solid columns of ectoderm the mesoderm extends, carrying with it the foetal vessels and dividing the columns up into finer and finer tubules. This subdivision of the ectoderm goes on till about the twenty-sixth day, by which time the placenta is fully elaborated, and all that separates the foetal from the maternal blood are a thin layer of ectoderm (which has now lost its cellular character and become plasmodial), and the foetal capillary wall.
The changes which the placenta undergoes while retained in utero after the death of the foetus, will now be detailed.
The only changes observed in a sac excised ten minutes after aspiration of the fluid were compression of the two lobes of the placenta from side to side, and the pressing together of the columns of ectoderm in the foetal placenta, so that the mesoderm with its contained vessels was compressed. This resulted from the contraction of the muscular wall of the sac.
After an interval of three days, the walls of the punctured sac are further thickened and the placenta is more The fibrinous deposit which occurs in the maternal placenta takes place in. the same situations as in the normal sac, and there is no evidence to show that its mode of production differs in any way from normal, i.e., by a slow leakage through the fibrin-lined walls of the maternal sinuses. The only difference is that it occurs more quickly and more extensively, and that this results in the more rapid transference of the uninucleated into polynucleated decidual cells, and the more rapid degeneration of the latter; so that a placenta which is at, say, the twentieth day presents appearances like those met with at the tweilty-second or twenty-third day. At (Fig. 1) .
From (Figs. 6, 7, and 8 ).
It would thus appear that the ectoderm has very little power of independent growth in the rabbit's placenta during the middle and later stages of gestation, but that it is dependent for its vitality 011 the foetal blood carried by the vessels in the mesoderm. In none of the cases has there been detected any tendency to proliferation of the ectoderm such as occurs in hydatidiform mole and deciduoma malignum in the human subject. Eden (8) in a number of retained human placentae which he examined, did not once see any proliferation of the epithelium of the villi, all of which bears out the contention that there must be something in addition to the death of the foetus which determines the development of these conditions. Haultain (9) from the study of a case of deciduoma ?malignum, concludes that the epithelium of the villi continues to proliferate and penetrate the maternal tissues only so long as it is in contact with circulating blood, and that when coagulation and extravasation occur it rapidly degenerates. The fibrin deposit in the maternal placenta in those cases cannot, however, be regarded as contributing to the death of the ectoderm, as, in the rabbit's placenta, it is the fibrinous deposit round the maternal sinuses which allows the penetration of the ectoderm, and in the punctured sacs there was evidence that the circulation in the maternal sinuses was going on.
The changes which Eden has described in the retained human placenta correspond very closely to those which I have found in the rabbit. He concludes that after the death of the foetus the maternal circulation in the intervillous spaces continues actively for some time, but that gradually it becomes slowed in certain areas. The consequence is that the blood coagulates, and fibrin is deposited round the villi. This is a process which occurs normally in the human placenta, resulting in the formation of white infarcts. In the placenta of a dead foetus this process goes very much further, so that the normal spongy consistency is lost, and the placenta becomes extensively consolidated. The fibrinous deposit extends into the compact layer of the decidua, but the spongy layer (which may be regarded as analogous to the zone of separation in the rabbit's placenta) is never so invaded, but remains loose and easily separable. Fothergill (10) has described the first stages of connective tissue formation in the fibrin deposit, but Eden holds that there is no such process, and in none of my cases in the rabbit has there been any. The villi ultimately lose their epithelial covering, so that the great majority are only recognisable by their outlines, but, in the spongy part of the placenta, apparently healthy villi can be recognised for a long time.
While, in the case of the human placenta, it can only be an inference that all changes found in it occur after foetal death, I have been able to prove definitely in my experiments that the changes described do so occur.
With regard to the liquor amnii, all that my observations definitely prove is that its secretion ceases with the death of the foetus, and this in spite of the fact that the maternal part of the placenta shows very little departure from normal for the first few days after the withdrawal of the fluid. These facts point towards the conclusion that in the rabbit the amniotic fluid is foetal in origin.
Conclusions.
1. As a result of the withdrawal of the yolk sac fluid and the liquor amnii the foetus at once dies, death being due to the arrest of the vitelline and allantoic circulations.
2.-The dead foetus and its placenta are retained in utero, and the former undergoes degenerative processes and becomes flattened out.
3. The changes which occur in the two parts of the retained placenta?maternal and fcetal?are different in nature. 4 . The fcetal part slowly degenerates, the mesoderm becoming invaded by fibrin and the cells of the ectoderm undergoing a granular disintegration. 5 . There is no tendency to proliferation of the ectoderm after foetal death.
6. The changes which the maternal placenta undergoes do not differ in their essential nature from those that occur during its normal development. Entire uterus removed post-mortem.
Operation performed when animal was fourteen days pregnant. Interval between operation and death of animal, seven days.
Note the contrast between the normal (n) and the punctured sacs (p). S is the site from which the sac was excised at operation. Transverse sections of sacs of uterus shown in Fig. 1 Normal foetal placenta at sixteenth day. (x50.) The ectoderm is divided into columns by the mesoderm carrying the foetal vessels. There is no fibrous deposit. 
